There is increasing concern about the effects of ocean acidification on marine biogeochemical and 2 ecological processes and the organisms that drive them, including marine bacteria. Here, we examine the 3 effects of elevated CO 2 on bacterioplankton community during a mesocosm experiment using an 4 artificial phytoplankton community in subtropical, eutrophic coastal waters of Xiamen, Southern China. 5
artificial phytoplankton were used to further investigate the effects of ocean acidification on these 21 species in the community and ecosystem levels in the context of mescosm experiment (Jin et al., 2015; 22 Biogeosciences Discuss., doi:10.5194/bg-2017 Discuss., doi:10.5194/bg- -10, 2017 Manuscript under review for journal Biogeosciences Published: 30 January 2017 c Author(s) 2017. CC-BY 3.0 License.
RMT-based framework for studying microbial interactions. A node in ecological network analysis shows 13 an OTU and a link demonstrates a connection between two OTUs. The shortest path between nodes is 14 indicated by geodesic distance. Since the network constructed by OTUs can be separated into several 15 communities, or modules, the modularity value indicates how well a network can be divided into 16 different communities. Clustering coefficients demonstrate how well a OTU is connected with other 17
OTUs, while average clustering coefficients indicate the extent of connection in a network. 
Environmental parameters and experimental timeline 21
The initial inorganic nitrogen, PO 4 3-, and SiO 3 2-concentrations were 70-75 mol/L, 2.5-2.6 mol/L, and 22
Biogeosciences Discuss., doi:10.5194/bg-2017 Discuss., doi:10.5194/bg- -10, 2017 Manuscript under review for journal Biogeosciences Published: 30 January 2017 c Author(s) 2017. CC-BY 3.0 License. 1 ignored in this ocean acidification mesocosm experiment. Except SiO 3 2-, the other nutrient 2 concentrations decreased with rapid growth of the phytoplankton and reached to low concentrations on 3 day 15. The dissolved total inorganic nitrogen dropped from initial 74.9 ± 2.87 μmol/L to 57.2 ± 4.37 4 μmol/L in the HC condition and 72 ± 5.90 μmol/L to 53.6 ± 5.60 μmol/L in the LC condition by day 8, 5
and then reached low concentrations on day 15 (average 3μmol/L in LC and average 6μmol/L in HC ) 6
The pCO 2 in this study was calculated from DIC and pH by CO2SYS Program (Lewis et al. 1998) . 7
The initial pCO 2 of 373.0 ± 43.9 μatm in the LC treatment and 1296.0 ± 159.6 μatm in the HC treatment 8 increased and reached the peak value of 922.5 ± 142.0 μatm in the LC treatment on day 8 and 1879.6 ± 9 145.4 μatm in the HC treatment on day 4. After reaching the peak, the pCO 2 values of both treatments 10 decreased and were no longer statistically different from day 13 due to rapid CO 2 uptake by the 11 phytoplankton, despite air containing 1000 ppm CO 2 being continuously bubbled into the HC treatments 12 (Fig. 2) . P. tricornutum and T. weissflogii were the dominant species throughout the whole 13 phytoplankton bloom in both HC and LC conditions. Chlorophyll a (Chla) concentration and diatom cell 14 densities were used to identify changes in the diatom bloom following inoculation ( weissflogii and P. tricornutum respectively, and then dropped down slowly. The comprehensive analysis 2 of phytoplankton cell density, Chla concentration, particle organic carbon (POC) and particle organic 3 nitrogen (PON) during the experiment were described in Nana Liu et al., submitted. 4
Overview of sequencing analysis 5
Following sequencing, 828524 high quality sequences were kept after processing, and 39.3% of 6 assembled reads were successfully aligned with the database. As a result, a total of 4992 OTUs were 7 generated after clustering at a 97% similarity level, and 466 OTUs of them were unique. 49.1% of OTUs 8 were classified to genera level with high taxonomic resolution. The phylogenetic tree was constructed 9 based on the sequences derived from all of the samples (Fig. S2) . The bacterioplankton from all of the 10 samples in this study were identified as members of Bacteriodetes or Proteobacteria phylums. The most 11 dominant OTUs were Alphaproteobacteria, Rhodobacterales, Rhodobacterceae and Sediminicola at 12 class, order, family and genus level respectively (Fig. S3 ). The most abundant sequences at class, order, 13 family and genus levels accounted for 43.4 %, 42.6 %, 41.7% and 32.8 % of all sequences respectively. 14
Bacterioplankton community structure throughout the phytoplankton bloom 15
Bacterioplankton community structure underwent dynamic changes during the diatom bloom in both the 16 HC and LC treatments. The bacterioplankton community structure of all samples in different taxonomic 17 levels is illustrated in Fig. 3 . Significant variation in community structure was observed through the 18 whole diatom bloom process, suggesting that the diatom bloom is a major driver for bacterioplankton 19 community structure dynamics in both the HC and LC treatments. At the phylum level, the 20 bacterioplankton were dominated by Proteobacteria, while the relative abundance of Bacteroidetes was 21 very low when nutrients were replete and diatom biomass was not high. However, Bacteroidetes 22
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(Flavobacteriaceae), 107130 (Flavobacteriaceae) and 4331023 (Rhodobacteraceae) were positive in both 13 HC and LC. 14 Interestingly, some nodes that were sparsely distributed in independent modules in the LC network 15 formed dense modules with high connectivity in the HC network (Fig. 5) . As the OTUs connected within 16 a module, they could be considered as a putative bacterioplankton ecological niche (Zhou et al., 2010) . It 17 is plausible that elevated CO 2 disrupted the connection between different bacterioplankton community 18 niches, but enhanced alternative connections among species within certain ecological niches. Within 19 module connectivity (Zi) and among-module connectivity (Pi) indexes were used to identify key module 20 members (Olesen et al., 2007, Fig. 6 ). In an ecological context, the peripherals may represent specialists, 21
while module hubs and connectors may be more considered as intra-module and inter-module generalists 22
Biogeosciences Discuss., doi:10.5194/bg-2017 Discuss., doi:10.5194/bg- -10, 2017 Manuscript under review for journal Biogeosciences Published: 30 January 2017 c Author(s) 2017. CC-BY 3.0 License. community structure at different taxonomic levels were generally similar at different diatom bloom 13 stages between the HC and LC treatment, in line with previous ocean acidification mesocosm 14 bacterioplankton community studies (Tanaka et al., 2008; Wang et al., 2016; Zhang et al., 2013; Ray et 15 al., 2012; Roy et al., 2013; Baltar et al., 2015) . The difference in bacterioplankton community diversity 16 between the HC and LC treatments was also not remarkable as well. These results suggest the possibility 17 that the whole bacterioplankton community has a certain degree of resilience to elevated CO 2 , which is 18 consistent with a previous stated hypothesis (Joint et al., 2011) . 
Conclusion 15
Briefly, elevated CO 2 was not a strong influence on bacterioplankton community structure, compared 16 to the diatom bloom process based on 16S V3-V4 region Illumima sequencing. We also found that the 17 elevated CO 2 appeared to reassemble the community network of taxa present with low abundance but 18 hardly altered the network structure of the bacterioplankton taxa present with high abundance based on 19 ecological network analysis. The results showed that the effects of elevated CO 2 in the context of 20 eutrophication in the current study were different compared to elevated CO 2 on bacterioplankton 21 community networks in mesocosm study carried out in the oligotrophic Arctic Ocean. The data here and 22
Biogeosciences Discuss., doi:10.5194/bg-2017 Discuss., doi:10.5194/bg- -10, 2017 Manuscript under review for journal Biogeosciences represents an OTU. The Z-P plot shows OTU distribution based on their module-based topological role 6 according to within-module (Z) and among-module (P) connectivity. The nodes were defined as module 7 hubs with Zi > 2.5 and Pi < 0.625, which were more closely connected within the module, while the 8 connectors were nodes with Zi < 2.5 and Pi> 0.625 were more closely connected to nodes in other 9 modules. Network hubs are super-generalist with a Zi >2.5 and Pi >0.625. The other nodes were 10 considered peripheral. 
Figure legends

